The pace of change in therapy for patients with stage 3 melanoma during the last year has been mindboggling. Although the indications clearly showed that we were entering a new therapeutic era, the degree to which ''routine'' care of stage 3 patients has evolved is remarkable. This change has revolved around two issues: the surgical management of patients with melanoma metastases in sentinel lymph nodes and the utility of adjuvant systemic therapy.
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The first issue has seen a large influx of data from two multicenter clinical trials. Both the DeCOG-SLT and the Multicenter Selective Lymphadenectomy Trial II (MSLT-II) studies examined completion node dissection, randomizing patients with sentinel node metastases to either the previous standard of completion node dissection or close observation including nodal ultrasound.
1,2 The trials had remarkably congruent results, with no benefit in terms of distant metastasis-free survival or melanoma-specific survival derived from early dissection. Multiple studies of adjuvant medical therapy informed the second issue, with both BRAF/MEK combination inhibition and anti-PD-1 antibody therapy demonstrating significant benefits in the adjuvant setting for stage 3 melanoma. [3] [4] [5] Although it is wonderful to see this type of progress, we are left with many unanswered questions about what currently constitutes ''optimal'' treatment.
In this issue of the Annals of Surgical Oncology, Sinnamon et al. 6 report data that contribute to the community's ongoing discussions. Using their institutional database, they selected patients with sentinel node metastases and searched for factors associated with non-sentinel node metastases found at the time of completion lymph node dissection. Among their patients 16% had such nonsentinel node metastases, which were related to both tumor factors (Breslow thickness C 3 mm, absence of tumor-infiltrating lymphocytes) and sentinel nodal factors (metastasis size C 1 mm, combined subcapsular/parenchymal metastasis location, proportion of positive sentinel nodes C 2/3). Predicted rates of non-sentinel node metastases varied from 1% for patients with a score of zero to 60.6% for the highest-risk patients. The scheme performed well, with close correspondence to observed rates of non-sentinel node metastases, albeit in the same population from which the score was derived. The authors concluded that ''high-risk patients may warrant adjuvant therapy or more intensive surveillance of the nodal basin to reduce risk of loss of regional control.'' This information certainly is useful as we grapple with the decreasing availability of complete pathologic staging for stage 3 patients who opt for observation of their regional basin, but we should consider any conclusions with some caution. The result here is similar in many ways to that of prior efforts at other institutions, many of which showed the extent of primary tumor or nodal involvement that correlated with non-sentinel node disease. [7] [8] [9] However, there has been limited consistency in the specific measures assessing the extent of disease across institutions.
Nodal disease burden has been quantified in several ways including maximum diameter of the largest metastatic focus, percentage of nodal area involvement, depth of nodal penetration, and metastasis location. Comparisons of these methods have been limited, and their conclusions have not been uniform. The most straightforward method and the one most commonly used is maximum metastasis diameter, but even with this method, studies differ regarding the most relevant cutoff for high or low risk. The 1-mm cutoff used in this study has been the most common and currently is an eligibility criterion in multiple adjuvant therapy trials. Based on analyses of the current (8th edition) and prior (7th edition) American Joint Committee on Cancer (AJCC) databases, there does not appear to be a minimum tumor volume below which nodal metastases can be discounted. 10 Independent validation of this score will be important. 11, 12 Also, as the authors suggested, we should be quite careful about how we interpret the use of nodal ratio in the scoring system. Although this variable seems strongly related to non-sentinel node metastases, it should in no way be used to suggest that removing a larger number of sentinel nodes is desirable. Any melanoma will have a certain number of nodes receiving direct drainage from the primary site, and that number is determined by the patient's anatomy, not the surgeon's technique.
On a more conceptual basis, it also is important to note that a pathologically negative completion dissection specimen cannot be interpreted as the absence of non-sentinel node metastases. It appears that we miss a substantial fraction of non-sentinel node metastases during routine pathologic assessment of completion lymph node dissection specimens, which generally does not include stepsectioning or immunohistochemistry. In MSLT-II, the rate of non-sentinel node metastases detected on pathology in the completion node dissection arm was 11.5%, whereas the rate of in-basin recurrence in the observation arm was 22.9% at 3 years. 2 Therefore, it is possible that half of the patients with non-sentinel node metastases go undetected when standard pathologic processing is used, and we must be cautious in making strong recommendations with the data available to date.
The other aspect of melanoma care that has been revolutionized in the last year is adjuvant therapy with the approval of multiple effective targeted and immune agents for patients with completely resected stage 3 disease. However, these agents are costly and carry the risk of potentially serious side effects. One clear benefit of completion node dissection is the provision of prognostic information shown to be both powerful and independent of other variables including tumor thickness and ulceration. This information may help patients who are undecided about whether to undergo medical therapies in making a decision. The adjuvant therapy trials leading to these recent approvals required completion node dissection for eligibility and required either stage 3B or greater disease or sentinel node metastasis with a maximum diameter of at least 1 mm. [3] [4] [5] This means that a large proportion of stage 3 patients in the modern era without completion node dissection would not have met the eligibility requirements for the trials.
Fully informing patients about their risk of recurrence and death when they are considering adjuvant therapy is challenging without complete nodal staging. Can this new scoring system replace the prognostic information of completion dissection? Although the authors report a correlation of the score with melanoma-specific survival, we currently do not seem we have sufficient information to know this. New clinical trials, or at least reevaluation of existing adjuvant trial data, could help clarify the answer to that question. In addition, it will be interesting to see how these scores fare in predicting nodal recurrence in patients opting for surveillance of the nodal basin.
The adjuvant systemic therapy trials that led to currently approved drugs were stratified based on nodal stage, which requires complete dissection to be accurate, and the primary end point of those trials was recurrence-free survival. [3] [4] [5] If most patients no longer undergo complete dissection, there may be a risk for imbalance of early recurrences based on retained nodal disease that would have been removed in the earlier trials. The design of any new adjuvant trials will have to take this potential complication into account, and distinguishing regional nodal recurrences from distant metastases will be important when the trials are analyzed.
In 2018, who, if anyone, should be encouraged to undergo a completion lymph node dissection? High-level evidence provides reassurance that close nodal observation is safe for most patients, but confidence in this safety requires that observation actually is close. Patients who cannot follow the type of schedule used in the prospective studies are probably not good candidates for omitting surgery. What about patients at high risk or with high scores? If we had a system to predict non-sentinel node metastasis with 100% certainty, immediate dissection would seem to be the best standard choice because it would have a dramatic impact on regional recurrence and diseasefree survival overall. Because elective dissection for microscopic disease seems to carry a lower risk of morbidity than delayed therapeutic dissection for clinically positive disease, early intervention also would be likely to improve the quality of life for patients with such disease. 13 However, it appears that we still are not at that level of accuracy, and to date, it does not appear that high-risk subgroups (however that is defined) are more likely to derive a melanoma-specific or overall survival benefit from immediate dissection. Additionally, the question of benefit for high-risk groups may become even cloudier as the use of adjuvant therapy for stage 3 melanoma increases. As a community, we must work hard to explore the new areas of ignorance that have been uncovered by the whirlwind of progress in melanoma this year. 
